Section X — Concl usi ons and
Recommendat i ons

1. Concl usi ons

The Chi ckamauga project is plagued with “concrete
growth” that results from an al kali-aggregate reaction
(AAR), which occurs when alkali in cement reacts with
silicate or carbonate mnerals in the aggregate. This
reaction creates a gel that absorbs npisture and swells,
expandi ng the concrete. \Wen the concrete is restrained,
the growt h increases internal stresses causing cracking and
movenent of concrete nonoliths. Myvenent causes equi pnent
m sal i gnment as well as structural stability problenms. The
growt h does not appear to be slow ng; therefore, mgjor
mai nt enance (normally not associated with a typical |ock)
is significantly increasing causing both expenses and | ock
out ages.

During the past several years the Corps and TVA have
wor ked toget her on engi neering anal yses, instrumentation
and capital maintenance directly related to concrete growth
at Chi ckamauga Lock. Both agencies agree that the | ock has
afinite life. One of two scenarios will determ ne the
cl osing of Chi ckamauga Lock.

The first scenario is the econom ¢ cost of maintaining
the lock will determ ne when the |ock should be closed.
Wth significant annual maintenance, Chickamuga Lock can
be econom cally kept open until at |east year 2010. Beyond
that time, the accelerating rate of deterioration wll
i ncrease both the frequency and cost of nmmjor repairs.
This will result in nore frequent and | engthy | ock outages,
and reduce the lock’s availability to users. This study
has shown that replacenent of the existing | ock by 2010 is
far nmore econom cal than trying to continue maintaining and
repairing a “deteriorating” lock. Thus, the econonmic life
of the lock is considered to extend only to 2010.

The second cl osure scenario is solely based on the
structural integrity of the lock as a segnent of the dam
Concrete growh and the associ ated cracki ng and novenents
dimnish the margin of safety of the lock structures to
resist the water pressure fromthe reservoir. Anchoring
the lock walls to the foundation with steel tendons has
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tenmporarily restored the necessary margins. TVA and the
Corps have installed an instrunentation systemat the | ock
to continuously nonitor: 1) stresses in the concrete and 2)
m nute novenents of the | ock. \When analysis of the data
i ndi cates that operational and/or structural limts have
been reached, TVA's Dam Safety O ficer will close the | ock.

In addition to the structural problens, the
Chi ckamauga Proj ect has only one chanber, neasuring 60 feet
w de and 360 feet |ong. The | ock was conpleted in 1940 to
accommodat e four standard barges (26 x175 ). The tow ng
i ndustry has greatly increased its use of |arger, higher
capacity barges on the Tennessee River, such as the junbo
barge (35 x195 ) and the integrated, super junbo, or tanker
barge (52'x290’). The standard barge has di sappeared from
t he Tennessee River and Chi ckamauga Lock. The Chi ckanauga
Lock chanmber will handle only one junbo barge at a tine.

Lockage problens at Chickanmauga result fromthe growh
intraffic, barge sizes, and the size and configuration of
tows. The small |ock at Chickamauga causes increased
del ays due to congestion and an increase in |ock processing
time due to nore conplicated tow configurations. These
| ockage problens represent a significant economc loss to
the shipping industry and, ultimtely, to the consuner.

Chi ckamauga Lock currently has an average tow
processing tinme of 8 hours per tow. This is the highest
average locking time in the Chio River System Locking
time is conprised of both delay and processing tine. Only
four locks in the Ohio River System have a hi gher average
delay tinme and none have a higher processing tine.

The poor reliability and | ong processing time of the
exi sting lock is hanpering waterway transportation.
Studi es have identified 4.3 mllion tons of commvodities
that could nove on the waterway at a rate savings with a
reliabl e Chi ckamauga Lock.

The 75’ x400' | ock has the highest net benefits, with
$1, 960, 000 and therefore is the NED plan. The 75" x400’
| ock satisfies study needs, opportunities, and objectives.
It reduces the average transit tine for the projected 7.5
mllion tons of traffic fromthe expected 13.7 hours per
tow in 2010 to 8.2 hours in 2010. The lock is nore
efficient than the w thout-project condition, and
facilitates safer transit through the project. Over the



long term the 75 x400" | ock provides benefits to air
quality, noise, and aquatic resources. River traffic is
able to reliably transport |arger quantities of goods, thus
fewer nunbers of trucks and railcars will be required.
This results in inprovenents to air quality and | ess noi se.

The 110’ x600° has sone advantages whi ch m ght be
consi dered to outwei gh the econom c advant age of the
75' x400' lock (the net annual benefits for the 75'x400'
| ock exceed those of the 110'x600" | ock by $0.7 mllion).

The 110’ x600° | ock is superior in reducing |ockage-
transit time and facilitating safe novenent of traffic.
The shorter processing tines associated with the 110’ x600°
| ock also relates to inproved efficiency for the tow ng
i ndustry and reduces transportation cost. The 110’ x600’
| ock provides an additional $961, 000 per year in
transportation cost savings.

In the long term the 110’ x600° is considered to
provi de greater environnental benefits, and is the
environmental ly preferred plan.

VWhile the 75 x400° lock is the nost cost-effective of
the alternatives considered, the difference in net benefits
bet ween the 75 x400° and 110’ x600° lock is only $697, 000.
The difference in initial construction costs between the
two |l ock sizes is less than $26 mlIlion or only 10.7
percent nore than the cost of the 75 x400" | ock.

The 110’ x600° | ock is conmpatible with all the
downstream Tennessee River main chanber |ocks (with the
exception of the 1,000 foot chanber at Pickw ck Landing).
The 110' x600° | ock size is also conpatible with | ock
chanmbers on the Chio River to Pittsburgh, PA and on the
Upper M ssissippi River.

2. Recommendati ons

Havi ng carefully considered the environnental, social
econom ¢, engineering and public safety aspects of
mai nt ai ni ng comrerci al navigation on the Upper Tennessee
Ri ver at Chi ckamauga Lock and Dam and in conpliance with
the Principles and Guidelines, | recomrend that the NED
Plan (a replacenent | ock 75 feet wide by 400 feet |ong) be
aut horized for construction as a Federal project, with such
nodi fications as, at the discretion of the Chief of




Engi neers, nmay be advisable. The total estinmated cost of
this project, based on October 2001 prices and conditions,

is $239.4 mllion. Annual operation and maintenance for
t he Chi ckamauga Lock, as nodified by this recommendati on
wi Il not increase current expenses. Project financing is

to be in accordance with Section 102 of the Water Resources
Devel opment Act of 1986 (Public Law 99-662), as anended.

The recommendati ons contai ned herein reflect the
information available at this tinme and current departnental
policies governing formnul ati on of individual projects.
They do not reflect program and budgeting priorities
i nherent in the fornmulation neither of a national civil
wor ks construction program nor of the perspective of higher
review | evels within the Executive Branch. Consequently,
t he recommendati ons nmay be nodified before they are
transmtted to Congress as proposals for authorization
and/or inplenmentation funding.

It is recognized that a replacenent |ock 110 feet w de
by 600 feet long is economcally justified, provides
significant non-econom c advant ages over the recomended
pl an, and is supported by the navigation industry and TVA.
These advant ages may be determ ned to outwei gh the slight
econom ¢ advant age of the 75" x400' |ock (the net annual
benefits for the 75 x400' |lock only exceed those of the
110' x600" lock by $0.7 mllion). |f authorized, the
110' x600' replacenent | ock could be constructed at a cost
of $265.2 mllion.

Cost sharing for the 110’ x600° | ock could either be in
accordance with Section 102 of the Water Resources
Devel opment Act of 1986 (Public Law 99-662), as anended in
whol e or in conjunction with a non-Federal cost sharing
partner funding the difference in cost between the two
plans ($25.7 mllion).
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